Dose adjustment strategy for oral microemulsion formulation of cyclosporine: population pharmacokinetics-based analysis in kidney transplant patients.
The present study aims to determine the population pharmacokinetic parameters of cyclosporine (CsA) after multiple oral administration of the microemulsion formulation, Neoral, in kidney transplant patients and to propose a limited sampling strategy to predict AUC(0-4h) using them and the Bayesian method. The AUC(0-4h) is a parameter that has recently been recommended as an index for the dose adjustment in therapeutic drug monitoring of CsA. Blood samples were obtained at the trough level and at hourly intervals up to 5 hours from 125 patients (78 male and 47 female) who were receiving Neoral twice daily, and whole-blood concentrations of CsA were measured. The population pharmacokinetic parameters were estimated using the NONMEM computer program and a linear two-compartment model with first-order absorption. The observed AUC0-4h and concentrations at different sampling times were compared with those computer-predicted by the Bayesian method, using the population pharmacokinetic parameters and 2 or 3 concentrations from those at 0 h (C(0)), 1 h (C(1)), and 2 h (C(2)) after administration. Typical values for the absorption rate constant (k(a)), elimination rate constant (k(el)), apparent volume of distribution for the central compartment (Vd/F), and oral clearance (CL/F) calculated by population pharmacokinetic analysis were 2.16 hours(-1), 0.547 hours(-1), 43.3 L, and 23.7 L/h, respectively. The CsA concentrations predicted using either the 2-point or 3-point sampling strategy exhibited an excellent correlation with the observed values (R(2) > 0.81), and accordingly, the predicted AUC(0-4h) values were in excellent agreement with those observed. The best predictability of AUC(0-4h) was found for the 3-point sampling strategy using C(0), C(1), and C(2), closely followed by a 2-point sampling strategy using C(1) and C(2). The present findings suggest that a simplified strategy based on population pharmacokinetics can accurately predict AUC(0-4h) from concentrations at 2 or 3 sampling time points, providing an excellent method for the daily dose adjustment of Neoral in routine clinical use for kidney transplant patients.